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(57) ABSTRACT 

Methods and apparatus to provide extended voice over Inter 
net protocol (VoIP) services are disclosed. An example resi 
dential gateway comprises a radio frequency (RF) detector to 
detect a presence of a cellular communication device, a ser 
vice controller to enable a VoIP communication device when 
the cellular communication device is present, wherein the 
VoIP communication device and the cellular communication 
device are different devices. 

19 Claims, 5 Drawing Sheets 
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1. 

METHODS AND APPARATUS TO PROVIDE 
EXTENDED VOICE OVER INTERNET 

PROTOCOL (VOIP) SERVICES 

FIELD OF THE DISCLOSURE 

This disclosure relates generally to voice over Internet 
protocol (VoIP) services and, more particularly, to methods 
and apparatus to provide extended VoIP services. 

BACKGROUND 

Many users subscribe to both wireless telephony services 
(e.g., cellular phone) and wired (i.e., wireline) telephony 
services such as plain old telephone service (POTS) and/or 
voice over Internet protocol (VoIP) service. Increasingly, sub 
scribers desire a single telephone number that can automati 
cally locate and follow the user. An example service sequen 
tially routes a call via various telephony services, each usually 
having a different telephone number, in an attempt to locate 
the user. An example communication device is multi-mode 
and can be used to communicate via a variety of telephony 
technologies. For instance, some cellular phones can commu 
nicate via both cellular and wireless Internet-based technolo 
g1eS. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration of an example integrated 
cellular/voice over Internet protocol (VoIP) system con 
structed in accordance with the teachings of the invention. 

FIG. 2 illustrates an example manner of implementing the 
example cellular communication device of FIG. 1. 

FIG. 3 illustrates an example manner of implementing the 
example residential gateway (RG) of FIG. 1. 

FIG. 4 is a flowchart representative of example machine 
readable instructions which may be executed to implement 
the example residential gateway of FIGS. 1 and/or 3. 

FIG. 5 is a flowchart representative of example machine 
readable instructions which may be executed to implement 
the example configurer of FIG. 1. 

FIG. 6 is a flowchart representative of example machine 
readable instructions which may be executed to implement 
the example gateway server of FIG. 1. 

FIG. 7 is a schematic illustration of an example processor 
platform that may be used and/or programmed to execute the 
example machine readable instructions represented by FIGS. 
4, 5 and/or 6 to implement the example residential gateway of 
FIGS. 1 and/or 3, the example configurer of FIG. 1 and/or the 
example gateway server of FIG. 1, respectively. 

DETAILED DESCRIPTION 

Methods and apparatus to provide extended voice over 
Internet protocol (VoIP) services are disclosed. A disclosed 
example residential gateway includes a radio frequency (RF) 
detector to detect a presence of a cellular communication 
device, a service controller to enable a VoIP communication 
device when the cellular communication device is present, 
wherein the VoIP communication device and the cellular 
communication device are different devices. A disclosed 
example cellular communication device includes a cellular 
transceiver to communicatively couple the cellular commu 
nication device to a cellular base station and an RF identifi 
cation (RFID) device to respond to queries from a residential 
gateway. A disclosed example system includes a database to 
store data indicative of whether a called device is located 
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2 
within a voice over Internet protocol (VoIP) service area and 
a gateway server to route a call to the telephone number via a 
cellular network or a VoIP network based upon the data. 
A disclosed example method includes detecting a presence 

of a cellular communication device in a Voice over Internet 
protocol (VoIP) service area and enabling a VoIP service for a 
VoIP communication device if the cellular communication 
device is present, wherein the VoIP communication device 
and the cellular communication device are physically sepa 
rate devices. Another disclosed example method includes 
determining a location of a cellular communication device 
and selecting a route for a call to the cellular communication 
device or to a voice over Internet protocol (VoIP) communi 
cation device based upon the location, wherein the VoIP com 
munication device is not implemented by the cellular com 
munication device. Yet another disclosed example method 
includes determining a location of a cellular communication 
device, routing a call to the cellular communication device via 
a voice over Internet protocol (VoIP) network if the cellular 
communication device is present in a VoIP service area, and 
routing the call to cellular communication device via a cellu 
lar communication device if the cellular communication 
device is absent from the VoIP service area. 

FIG. 1 is a schematic illustration of an example integrated 
cellular/voice over Internet protocol (VoIP) system. In the 
illustrated example of FIG. 1, a user is assigned a telephone 
number and calls to that number are selectively routed to the 
user's location via either any variety of cellular communica 
tions network 105 or any variety of VoIP communications 
network 110. In the example system of FIG. 1, when the 
user's cellular terminal/communication device 120 is located 
within a VoIP service area 115 (e.g., their home or place of 
business), calls placed to the user's telephone number are 
routed via the VoIP communications network 110 to the 
user's VoIP terminal/communication device 125. The VoIP 
communication device 125 may be any of a variety of VoIP 
device such as, for example, a corded VoIP phone, a cordless 
VoIP phone, a VoIP enabled computer, etc. If the cellular 
communication device 120 Supports, for example, Institute of 
Electrical and Electronics Engineers (IEEE) 802.11 (a.k.a. 
wireless fidelity (WiFi)) communications or IEEE 802.15 
(a.k.a. Bluetooth), then the cellular communication device 
120 may operate as a cordless VoIP phone while located 
within the VoIP service area 115. Further, while the cellular 
communication device 120 is located within the VoIP service 
area 115, the VoIP communication device 125 and/or the 
cellular communication device 120 are enabled to place out 
going telephone calls via the VoIP communications network 
110. 

In the example of FIG. 1, when the user's cellular commu 
nication device 120 is away from the VoIP service area 115, 
calls to the user's telephone number are routed via the cellular 
communications network 105 to the user's cellular commu 
nication-device 120 and preferably not to the VoIP commu 
nication device 125. Thus, in the illustrated example of FIG. 
1, the cellular communication device 120 can be thought of as 
an extension of the user's VoIP telephony service 

It will be readily apparent to persons of ordinary skill in the 
art that the cellular communication devices shown in FIG. 1 
represent the same cellular device. In the example of FIG. 1, 
the cellular communication device 120 may be any variety of 
cellular device such as, for instance, a cellular handset, a 
cellular telephone, a personal digital assistant (PDA), a lap 
top, etc. An example portion of an example cellular commu 
nication device 120 is discussed below in connection with 
FIG 2. 
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To communicatively couple the VoIP communication 
device 125 and/or the cellular communication device 120 to 
the VoIP communications network 110, the example system 
of FIG. 1 includes a residential gateway (RG) 130 located 
within the VoIP service area 115. In the illustrated example, 
the RG 130 detects the presence or absence of the user's 
cellular communication device 120 and provides an interface 
to the VoIP communication device 125 and/or the cellular 
communication device 120. The example RG 130 communi 
cates with the VoIP communications network 110 via the 
Internet 135. Interfaces between the VoIP communication 
device 125 and/or the cellular communication device 120 and 
the RG 130, and/or the RG 130 and the Internet 135 may be 
implemented using any of a variety of devices, technologies 
and/or methods. For example, the VoIP communication 
device 125 may be coupled to the RG 130 via a conventional 
wired Ethernet interface, the RG 130 may be coupled to the 
Internet 135 via one of a variety of digital subscriber line 
(DSL) modem, cable modem, etc. 

In the example system of FIG. 1, the example RG 130 
periodically or aperiodically monitors for the presence of the 
cellular communication device 120. As discussed below in 
connection with FIGS. 2 and 3, the RG 130 monitors for the 
cellular communication device 120 by attempting to detect 
any of a variety of radio frequency (RF) signals that may be 
transmitted by the cellular communication device 120. 
Examples of such RF signals include RF signals transmitted 
by an RF identification (RFID) device, a WiFi signal, a Blue 
tooth signal, an IEEE 802.15.4 (a.k.a. Zigbee) signal, etc. The 
RG 130 of the illustrated example may determine the pres 
ence or absence of the cellular communication device 120 
based on the detection of and/or lack of an RF signal trans 
mitted by the cellular communication device 120. An 
example implementation of the RG 130 is discussed below in 
connection with FIG. 3. 
Upon detecting the presence or absence of the cellular 

communication device 120, the RG 130 notifies a communi 
cations network (CN) 140, via the Internet 135 that the cel 
lular communication device 120 is currently located within 
the VoIP service area 115. In the illustrated example of FIG. 
1, the RG 130 notifies the CN 140 by notifying a configurer 
155 (described below) associated with the CN 140. Having 
notified the CN 140 of the presence of the cellular commu 
nication device 120, the RG 130 of the illustrated example 
then configures and/or enables VoIP services to the VoIP 
communication device 125 and/or the cellular communica 
tion device 120. For example, the RG 130 may configure one 
or more interfaces and/or devices of the RG 130 to enable 
VoIP signals to flow between the VoIP communication device 
125 and/or the cellular communication device 120 and the 
Internet 135. Likewise, upon detecting the absence of the 
cellular communication device 120, the RG 130 of the illus 
trated example notifies the CN 140 and then configures and/or 
disables VoIP services to the VoIP communication device 125 
and/or the cellular communication device 120. 

In the illustrated example of FIG. 1, the CN 140 may 
communicate with and/or contain any portion of any variety 
of Internet protocol (IP) multimedia system (IMS). As illus 
trated, the example CN 140 of FIG. 1 includes the cellular 
communications network 105 and the VoIP communications 
network 110. However, the CN 140 may contain only a por 
tion of the cellular communications network 105 and/or the 
VoIP communications network 110, and/or may contain an 
interface to the cellular communications network 105 and/or 
the VoIP communications network 110. The example CN 140 
of FIG. 1 further includes an interface to and/or a portion of a 
public switched telephone network (PSTN) 160. 
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4 
In the illustrated example, when notified that the cellular 

communication device 120 is located within the VoIP service 
area 115, the CN 140 stops routing calls directed to the user's 
telephone number to the cellular communications network 
105 and starts routing calls to VoIP communication devices 
currently associated with the user's telephone number via the 
VoIP communications network 110. For example, the CN 140 
may maintain an entry in, for instance, a database 145, listing 
the active VoIP communication devices currently associated 
with the user's telephone number. The database 145 may 
further include, in the same or an additional entry, an indica 
tion of whether or not the cellular communication device 120 
is located within the VoIP service area 115. Information may 
be stored and/or indexed in the database 145 using any of a 
variety of data structures, tables, etc. 

In the illustrated example of FIG. 1, each new call to the 
user's telephone number received by the example CN 140 of 
FIG. 1 is routed to a gateway server 150. A new call may enter 
into the example CN 140 via any of a variety of paths and/or 
routes, such as, for example, from a public Switched tele 
phone network (PSTN) 160, from the cellular communica 
tions network 105, from the VoIP communications network 
110, etc. Upon receipt of a new call and based upon the user's 
telephone number, the example gateway server 150 of FIG. 1 
queries the database 145 to determine the current location of 
the cellular communication device 120. If the cellular com 
munication device 120 is currently located outside the VoIP 
service area 115, the example gateway server 150 routes the 
call to the cellular communication device 120 via the cellular 
communications network 105. If the cellular communication 
device 120 is currently located inside the VoIP service area 
115, the gateway server 150 of FIG. 1 routes the call to each 
of the current VoIP communication devices associated with 
the user's telephone number as reflected in the database 145 
via the VoIP communications network 110. 

In the illustrated example, the gateway server 150 may be, 
for instance, a gateway mobile switching center (GMSC) 
and/or may implement a media gateway control function 
(MGCF). In the illustrated example of FIG. 1, the gateway 
server 150 may be associated with the VoIP communications 
network 110, the cellular communications network 105 and/ 
or any other communications network. For example, the 
user's telephone number may be associated with a VoIP com 
munication service Such that if the cellular communication 
device 120 is not located within the VoIP service area 115 
calls placed to the telephone number are routed to the cellular 
communications network 105. Alternatively, the user's tele 
phone number may be associated with a cellular communi 
cation service Such that if the cellular communication device 
120 is located within the VoIP service area 115 calls placed to 
the telephone number are routed to the VoIP communications 
network 110. Other examples abound. 
To update the database 145 in response to notifications 

and/or information from the RG 130, the example CN 140 of 
FIG. 1 includes the configurer 155. The example configurer 
155 of FIG. 1 receives notifications and/or configuration 
information from the RG 130 such as, for example, that the 
cellular communication device 120 has entered the VoIP ser 
vice area 115, that the cellular communication device 120 has 
left the VoIP service area 115, a session initiated protocol 
(SIP) registration of a VoIP communication device, a SIP 
de-registration of a VoIP communication device, a list of 
active and/or enabled VoIP communication devices, etc. 
Upon receipt of such notifications and/or configuration infor 
mation and, using any of a variety of techniques, the config 
urer 155 updates the database 145. 
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In the illustrated examples of FIG. 1, the configurer 155 
having received a location change notification from the RG 
130, updates in the database 145 the list of VoIP communi 
cation devices 125 allowed and/or enabled to make and/or 
place telephone calls. In particular, when the cellular com 
munication device 120 is located within the VoIP service area 
115, the list is updated to enable all currently registered VoIP 
communication devices 125 associated with the user's tele 
phone number. Likewise, when the cellular communication 
device 120 leaves the VoIP service area 115, the list is updated 
to disabled the registered VoIP communication devices 125. 

In the examples of FIGS. 1 and 3, the configurer 155 
notifies the RG 130 as VoIP communication devices 125 are 
enabled and/or disabled. In response, RG 130 allows and/or 
disallows calls to be placed to and/or received by the enabled 
and/or disabled VoIP communication devices 125. Alterna 
tively, the RG 130 automatically enables and/or disables the 
VoIP communication devices 125 as the cellular communi 
cation device 120 is detected and/or is absent. 
As an alternative, upon detecting the presence of the cel 

lular communication device 120, the RG 130 may notify the 
configurer 155 that the cellular communication device 120 
has entered the VoIP service area 115 and then provide a 
current list of valid and/or available list of VoIP communica 
tion devices to the configurer 155. In response, the configurer 
155 updates the database 145, and notifies the gateway server 
150 to route new calls placed to the user's telephone number 
according to the new information. Alternatively, instead of 
sending a list of VoIP communication devices, the RG 130 
may serve as a SIP proxy and perform a SIP registration for 
each of the VoIP communication device 125 and/or the cel 
lular communication device 120. When the cellular commu 
nication device 120 leaves the VoIP service area 115, the RG 
130 may notify the configurer 155 and provide an empty list 
of VoIP communication devices, a list of barred VoIP com 
munication devices, or perform a SIP de-registration for each 
registered VoIP communication device. The configurer 155 
may notify the gateway server 150 by, for example, updating 
the database 145 and/or actively by, for example, sending a 
message to the gateway server 150. 
The example cellular communications network 105 and 

the example VoIP communications network 110 of FIG. 1 
may be implemented by any of a variety of communication 
devices, Switches, protocols, systems and/or technologies. 
For instance, as illustrated in FIG. 1, the example cellular 
communications network 105 includes a cellular base station 
170 that can transmit cellular signals to, and receive cellular 
signals from, the cellular communication device 120. 

FIG. 2 illustrates an example manner of implementing at 
least a portion of the example cellular communication device 
120 of FIG.1. To support wireless communications with the 
cellular communications network 105 (FIG. 1), the example 
cellular communication device 120 of FIG. 2 includes any of 
a variety of cellular antennas 205 and any of a variety of 
cellular transceivers 210. In particular, the antenna 205 and 
the cellular transceiver 210 are able to receive, demodulate 
and decode cellular signals transmitted to the example cellu 
lar communication device 120 by, for instance, the example 
cellular base station 170 (FIG.1). Likewise, the cellular trans 
ceiver 210 and the cellular antenna 205 are able to encode, 
modulate and transmit cellular signals from the example cel 
lular communication device 120 to the cellular base station 
170. 
To process received and decoded signals and to provide 

data for transmission, the illustrated example cellular com 
munication device 120 of FIG. 2 includes a processor 215. 
The processor 215 may be any of a variety of processors such 
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6 
as, for example, a digital signal processor (DSP), an advanced 
reduced instruction set computing (RISC) machine (ARM) 
processor, a microprocessor, a microcontroller, etc. In gen 
eral, the processor 215 executes machine readable instruc 
tions stored in a memory to control the example cellular 
communication device 120 of FIG. 2 and/or to provide one or 
more of a variety of services and/or functionalities imple 
mented and/or provided by the example cellular communica 
tion device 120 of FIG. 2. 

In addition to handling receive and/or transmit data, the 
processor 215 may receive user inputs or selections, and/or 
provide a user interface for a user of the example cellular 
communication device 120. For example, the processor 215 
may receive inputs and/or selections made by a user via a 
keyboard 225, and/or provide a user interface on a display 230 
(e.g., a liquid crystal display (LCD) 230) via, for instance, an 
LCD controller 235. Other example input devices include a 
touch screen, a mouse, etc. The display 230 may be used to 
display any of a variety of information Such as, for example, 
menus, caller identification information, a picture, video, a 
list of telephone numbers, a list of video and/or audio chan 
nels, phone settings, etc. 
To provide, for example, telephone services, the example 

cellular communication device 120 of FIG. 2 includes any of 
a variety of voice coder-decoders (codecs) 240 and any vari 
ety of input and/or output devices such as, for instance, ajack 
for a headset 245. In particular, the processor 215 can receive 
a digitized and/or compressed Voice signal from the headset 
245 via the voice codec 240, and then transmit the digitized 
and/or compressed Voice signal via the cellular transceiver 
210 and the antenna 205 to the cellular base station 170. 
Likewise, the processor 215 can receive a digitized and/or 
compressed Voice signal from the cellular base station and 
output a corresponding analog signal via, for example, the 
headset 245 for listening by a user. 
To support additional or alternative communication ser 

vices, the example cellular communication device 120 of 
FIG. 2 may include any of a variety and/or number of RF 
antennas and/or RF transceivers. In the illustrated example, 
the example RF antenna 260 and the example RF transceiver 
265 support wireless communications based on the IEEE 
802.11 (a.k.a., WiFi) standard. Alternatively, the cellular 
antenna 205 may be used by the RF transceiver 265. Another 
example RF transceiver 265 supports communications based 
on the IEEE 802.15.4 (a.k.a., Zigbee) standard. Alternatively, 
an RF transceiver 265 may support communications based on 
multiple communication standards and/or protocols. 

In the illustrated example of FIG. 2, the processor 215 may 
use the RF transceiver 265 to communicate with, among other 
devices, the RG 130 (FIG. 1). For instance, the example RF 
transceiver 265 of FIG.2 may be used to enable the example 
cellular communication device 120 to operate as a VoIP com 
munication device while located within the VoIP service area 
115 (FIG. 1). In particular, the processor 215 can receive a 
digitized and/or compressed Voice signal from the headset 
245 via the voice codec 240, and then transmit the digitized 
and/or compressed voice signal via the RF transceiver 265 
and the antenna 260 to the RG 130. Likewise, the processor 
215 can receive a digitized and/or compressed Voice signal 
from the RG 130 and output a corresponding analog signal 
via, for example, the headset 245 for listening by a user. 
A cellular communication device 120 that includes a cel 

lular transceiver 210 and an RF transceiver 265 is commonly 
referred to as a dual-mode handset (DMH). In the example of 
FIG. 1, the RG 130 may use RF signals transmitted via the RF 
transceiver 265 and the antenna 260 to detect the presence or 
absence of the cellular communication device 120. 
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Additionally or alternatively, as illustrated in FIG. 2, the 
example cellular communication device 120 may include any 
of a variety of RFID devices 270. An example RFID device 
270 is a small very thin package with adhesive on one side. 
Other example RFID devices abound. When the RFID device 
270 detects and/or receives an RFID query signal, the RFID 
device 270 transmits a response RF signal. Thus, for an 
example cellular communication device 120 including an 
RFID device 270, the RG 130 may periodically query for the 
presence of the RFID device 270 and use a response trans 
mitted by the RFID device 270 to determine if the cellular 
communication device 120 is present in the VoIP service area 
115. 

In the illustrated examples of FIGS. 1 and 2, the RFID 
device 270 may be included in the cellular communication 
device 120 during manufacturing or may be attached to, 
embedded within, or adhered to the cellular communication 
device 120 when, for example, the RG 130 is being installed 
and/or configured. For example, any of a variety of off-the 
shelf cellular communication devices may be used with the 
example system illustrated in FIG. 1. When the RG 130 is 
installed, an RFID device 270 may be adhered inside the 
battery compartment of the cellular communication device 
120. The RG 130 is trained and/or configured with the iden 
tification information of the RFID device 270. In this 
example, the off-the-shelf cellular communication device 
120 requires no further modifications, configuration, 
upgrade, Software updates, etc. during installation and/or 
configuration of the RG 130 to operate within the example 
system of FIG. 1, that is, to serve as an extension of a VoIP 
communication service. In another example, the RG 130 
and/or the cellular communication device 120 may be provi 
Sioned and/or configured by an installer and/or user to facili 
tate VoIP communication services to the example cellular 
communication device 120 when the cellular communication 
device 120 is within the VoIP service area 115. 

Although an example cellular communication device 120 
has been illustrated in FIG.2, cellular communication devices 
may be implemented using any of a variety of other and/or 
additional components, circuits, modules, etc. Further, the, 
components, circuits, modules, elements, etc. illustrated in 
FIG. 2 may be combined, re-arranged, eliminated and/or 
implemented in any of a variety of ways. For simplicity and 
ease of understanding, the following discussion references 
the example cellular communication device 120 of FIG.2, but 
any cellular communication device could be used. 

FIG. 3 illustrates an example manner of implementing at 
least a portion of the example RG 130 of FIG.1. To commu 
nicatively couple the example RG 130 of FIG. 3 with one or 
more VoIP communication devices 125, the example RG 130 
includes any of a variety of network interfaces, two of which 
are shown with reference numerals 305A and 305B in FIG. 3. 
The network interfaces 305A and 305B may implement, for 
example, one or more wired Ethernet interfaces. 

To communicatively couple the example RG 130 of FIG.3 
to the CN 140 via the Internet 135, the example RG 130 
includes any of a variety of network interfaces 310. In an 
example, the network interface 310 is implemented by any 
variety of wired Ethernet interface and the network interface 
310 couples the RG 130 to the Internet 135 via, for example, 
any variety of DSL modem. Alternatively, the network inter 
face 310 may implement, for example, a DSL modem. Of 
course, other wired and/or wireless communication technolo 
gies, standards, protocols and/or devices may be imple 
mented by the network interfaces 305A, 305B and 310. For 
example, the network interface 310 may connect to and/or 
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8 
implement a cable modem, an integrated services digital net 
work (ISDN) modem, an IEEE 802.16 (a.k.a. WiMax) 
modem, etc. 
To communicatively couple the example RG 130 to one or 

more VoIP communication devices 125 and/or cellular com 
munication devices 120, the example RG 130 of FIG. 3 is 
further provided with an RF interface 315. In the illustrated 
example of FIG. 3, the RF interface 315 implements any of a 
variety of RF interfaces 315 such as, for example, an interface 
operating according to the IEEE 802.11 (a.k.a., WiFi) stan 
dard, the IEEE 802.15.4 (a.k.a., Zigbee) standard, etc. As 
discussed above in connection with FIGS. 1 and 2, the RF 
interface(s) 315 may be used to facilitate VoIP communica 
tions between cellular communication devices 120 and/or 
VoIP communication devices 125 and the CN 140. 
To couple VoIP signals received from and/or transmitted to 

VoIP communication devices 125 and/or cellular communi 
cation devices 120 communicatively coupled to the example 
RG 130 via the network interfaces 305A and 305B and/or the 
RF interface 315, the example RG 130 of FIG.3 includes any 
of a variety of media servers 320. Among other things, an 
example media server 320 of FIG.3 facilitates the combining 
of signals associated with any VoIP communication devices 
125 and/or cellular communication devices 120 communica 
tively coupled to the example RG 130 using any of a variety 
oftechniques. For example, two persons may simultaneously 
use two differentVoIP communication devices attached to the 
illustrated example RG 130 to participate in a single tele 
phone call. 
To facilitate detection of the presence or absence of a 

cellular communication device 120, the example RG 130 of 
FIG.3 includes any of a variety of RF detectors 325. The RF 
detector(s) 325 are configurable to detect any of a variety of 
RF signals transmitted by the example cellular communica 
tion device 120. An example RF detector 325 queries and then 
detects signals transmitted by a nearby RFID device (e.g., the 
RFID device 270 of FIG. 2). The example RG 130 of FIG.3 
may include any variety and/or number of RF interfaces 315 
and/or RF detectors 325. For example, the RG 130 of FIG.3 
includes an RF interface 315 used to detect and implement 
both WiFi and Zigbee communications, and an RF detector 
325 to detect the RFID device 270. Other example combina 
tions will be readily apparent to persons of ordinary skill in 
the art. 
To configure and/or control the illustrated example RG 130 

in response to the detection of RF signals (e.g., in response to 
detection output signals from the RF interface(s) 315 and/or 
the RF detector(s) 325), the example RG 130 includes a 
service controller 330. In the illustrated example, the service 
controller 330 receives the detection output signals from the 
RF interface(s) 315 and/or the RF detector(s) 325 to deter 
mine if an authorized cellular communication device 120 is 
located within the VoIP service area 115 (FIG. 1). When the 
cellular communication device 120 enters and/or leaves the 
VoIP service area 115, the service controller 330 of the illus 
trated example notifies the CN 140 via the network interface 
310 of the change in location. In the illustrated examples of 
FIGS. 1 and 3, the CN 140 having received a location change 
notification from the RG 130, updates in the database 145 the 
list of VoIP communication devices 125 allowed and/or 
enabled to make and/or place telephone calls. In particular, 
when the cellular communication device 120 is located within 
the VoIP service area 115, the list is updated to enable all 
currently registered VoIP communication devices 125 asso 
ciated with the user's telephone number. Likewise, when the 
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cellular communication device 120 leaves the VoIP service 
area 115, the list is updated to disabled the registered VoIP 
communication devices 125. 

In the examples of FIGS. 1 and 3, the CN 140 notifies the 
RG 130 as VoIP communication devices 125 are enabled 
and/or disabled. In response, service controller 330 allows 
and/or disallows calls to be placed and/or received by the 
VoIP communication devices 125. Alternatively, the service 
controller 330 automatically enables and/or disables the VoIP 
communication devices 125 as the cellular communication 
device 120 is detected and/or absent. 

In another example, the service controller 330 may also 
provide to the CN 140 a list of VoIP communication devices 
currently attached to the RG 130 to the configurer 155 (FIG. 
1) and/or serve as a SIP proxy to perform SIP registrations or 
SIP de-registrations as the cellular communication device 
120 enters or leaves the VoIP service area 115, respectively. 
The service controller 330 of the illustrated example also 

configures the media server 320 to enable VoIP signals to flow 
between the network interfaces 305A, 305B and/or the net 
work interface 310, thereby enabling and/or disabling VoIP 
communications to any attached VoIP communication 
devices. 

FIGS. 4, 5 and 6 illustrate flowcharts representative of 
example machine readable instructions that may be executed 
to implement the example RG 130, the example configurer 
155 and the example gateway server 150 and/or, more gener 
ally, the example system of FIG. 1. The example machine 
readable instructions of FIGS. 4-6 may be executed by a 
processor, a controller and/or any other Suitable processing 
device. For example, the example machine readable instruc 
tions of FIGS. 4-6 may be embodied in coded instructions 
stored on a tangible medium Such as a flash memory, or 
random access memory (RAM) associated with a processor 
(e.g., the processor 710 shown in the example processor plat 
form 700 and discussed below in conjunction with FIG. 7). 
Alternatively, some or all of the example flowcharts of FIGS. 
4-6 may be implemented using an application specific inte 
grated circuit (ASIC), a programmable logic device (PLD), a 
field programmable logic device (FPLD), discrete logic, 
hardware, firmware, etc. Also, Some or all of the example 
flowcharts of FIGS. 4-6 may be implemented manually or as 
combinations of any of the foregoing techniques, for 
example, a combination of firmware, Software and/or hard 
ware. Further, although the example machine readable 
instructions of FIGS. 4-6 are described with reference to the 
flowcharts of FIGS. 4-6, persons of ordinary skill in the art 
will readily appreciate that many other methods of imple 
menting the example RG 130, the example configurer 155, 
the example gateway server 150 and/or, more generally, the 
example system of FIG.1 may be employed. For example, the 
order of execution of the blocks may be changed, and/or some 
of the blocks described may be changed, eliminated, sub 
divided, or combined. Additionally, persons of ordinary skill 
in the art will appreciate that the example machine readable 
instructions of FIGS. 4-6 be carried out sequentially and/or 
carried out in parallel by, for example, separate processing 
threads, processors, devices, circuits, etc. 

The example machine readable instructions of FIG. 4 begin 
with the service controller 330 determining if a change in any 
detection output signal has occurred (block 405). For 
instance, the service controller 330 may check detection out 
put signals from some or all of the RF interface(s) 315 and/or 
the RF detector(s)325. If no change has been detected (block 
405), the service controller 330 continues waiting. 

If a detection output signal change has occurred (block 
405), the service controller 330 determines if the cellular 
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10 
communication device 120 has entered the VoIP service area 
115 (block 410). If the cellular communication device 120 
has entered the VoIP service area 115 (block 410), the service 
controller 330 sends an entry notification to the configurer 
155 (block 420) and configures and/or enables VoIP commu 
nication services to the VoIP communication devices 125 
associated with the RG 130 (block 425). If the cellular com 
munication device 120 is a DMH (block 430), the service 
controller 330 configures and/or enables VoIP services to the 
cellular communication device 120 (block 435). Control then 
returns to block 405 to wait for another detection output 
signal change. If the cellular communication device 120 is not 
a DMH (block 430), control returns to block 405 without 
passing through block 435. 

Returning to block 410, if the cellular communication 
device 120 has left the VoIP service area 115, the service 
controller 330 sends an exit notification to the configurer 155 
(block 450) and disables VoIP communications to the VoIP 
communication devices associated with the RG 130 (block 
455). Alternatively, the associated VoIP communication 
devices remain at least partially enabled (e.g., enabled for 
emergency (e.g., 911) outgoing calls). If the cellular commu 
nication device 120 is a DMH (block 460), the service con 
troller 330 disables VoIP services to the cellular communica 
tion device 120 (block 465). Control then returns to block 405 
to wait for another detection output signal change. If the 
cellular communication device 120 is not a DMH (block 
460), control returns to block 405 without passing through 
block 465. 
The example machine readable instructions of FIG.5 begin 

with the configurer 155 waiting to receive notification that a 
cellular communication device (e.g., the cellular communi 
cation device 120) has changed location (i.e., entered and/or 
left the VoIP service area 115) (block 505). If no notification 
has been received (block 505), the configurer 155 continues 
waiting. 

If a notification has been received (block 505), the config 
urer 155 determines if the cellular communication device 120 
has entered or left the VoIP service area 115 (block510). If the 
cellular communication device 120 has entered the VoIP ser 
vice area 115 (block 510), the configurer 155 updates the 
database 145 to route calls placed to the user's telephone 
number to the VoIP communication devices associated with 
the user's telephone number in the VoIP communications 
network 110 (block 515). The configurer 155 also disables 
outgoing cellular calls from the cellular communication 
device 120 (block 520). Control then returns to block 505 to 
await another notification. 

Returning to block 510, if the cellular communication 
device 120 has exited the VoIP service area 115, the config 
urer 155 enables outgoing cellular calls from the cellular 
communication device 120 (block 555). The configurer 155 
updates the database 145 to route calls placed to the user's 
telephone number via the cellular communications network 
105 to the cellular communication device 120 (block 560). 
Control then returns to block 505 to await another notifica 
tion. 
The example machine readable instructions of FIG. 6 begin 

with the gateway server 150 waiting to receive a new call 
(block 605). If no new call is received (block 605), the gate 
way server 150 continues waiting. 
When a new call is received (block 605), the gateway 

server 150, uses the user's telephone number and information 
to access the data stored in the database 145 to determine if a 
cellular communication device 120 is located within or with 
out the VoIP service area 115 (block 610). If the cellular 
communication device 120 is within the VoIP service area 
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115 (block 610), the gateway server 150 routes the call via the 
VoIP communications network 110 to the RG 130 (block 
615). Control then returns to block 605 to await another new 
call. 

Returning to block 610, if the cellular communication 
device 120 is not within the VoIP service area 115, the gate 
way server 150 routes the call via the cellular communica 
tions network 105 to the cellular communication device 120 
(block 620). Control then returns to block 605 to await 
another new call. 

FIG. 7 is a schematic diagram of an example processor 
platform 700 that may be used and/or programmed to imple 
ment the example RG 130, the example configurer 155, the 
example gateway server 150 and/or, more generally, the 
example system of FIG. 1. For example, the processor plat 
form 700 can be implemented by one or more general purpose 
microprocessors, microcontrollers, etc. 

The processor platform 700 of the example of FIG. 7 
includes a general purpose programmable processor 710. The 
processor 710 executes coded instructions 727 present in 
main memory of the processor 710 (e.g., withinaRAM 725). 
The processor 710 may be any type of processing unit, such as 
a microprocessor from the Intel(R), AMDR), IBM(R), or SUNR) 
families of microprocessors. The processor 710 may imple 
ment, among other things, the machine readable instructions 
of FIGS. 4-6 to implement the example RG 130, the example 
configurer 155, the example gateway server 150 and/or, more 
generally, the example system of FIG. 1. 
The processor 710 is in communication with the main 

memory (including a read only memory (ROM) 720 and the 
RAM 725) via a bus 705. The RAM 725 may be implemented 
by by dynamic random access memory (DRAM), Synchro 
nous DRAM (SDRAM), and/or any other type of RAM 
device, and ROM may be implemented by flash memory 
and/or any other desired type of memory device. The ROM 
720 may be implemented by flash memory and/or any other 
desired type of memory device. Access to the memory 720 
and 725 is typically controlled by a memory controller (not 
shown) in a conventional manner. 
The processor platform 700 also includes a conventional 

interface circuit 730. The interface circuit 730 may be imple 
mented by any type of well-known interface standard, such as 
an external memory interface, serial port, general purpose 
input/output, etc. 
One or more input devices 735 and one or more output 

devices 740 are connected to the interface circuit 730. The 
input devices 735 and output devices 740 may be used, for 
example, to implement interfaces between the gateway server 
150 and the database 145; between the configurer 155 and the 
Internet 135; between the service controller 330 and the RF 
detector(s)325, the RF interface(s)315, the network interface 
310, the media server 320; etc. 

Ofcourse, persons of ordinary skill in the art will recognize 
that the order, size, and proportions of the memory illustrated 
in the example systems may vary. Additionally, although this 
patent discloses example systems including, among other 
components, software or firmware executed on hardware, it 
will be noted that such systems are merely illustrative and 
should not be considered as limiting. For example, it is con 
templated that any or all of these hardware and software 
components could be embodied exclusively in hardware, 
exclusively in software, exclusively in firmware or in some 
combination of hardware, firmware and/or software. Accord 
ingly, persons of ordinary skill in the art will readily appre 
ciate that the above described examples are not the only way 
to implement such systems. 
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12 
At least some of the above described example methods 

and/or apparatus are implemented by one or more software 
and/or firmware programs running on a computer processor. 
However, dedicated hardware implementations including, 
but not limited to, an ASIC, programmable logic arrays and 
other hardware devices can likewise be constructed to imple 
ment some or all of the example methods and/or apparatus 
described herein, either in whole or in part. Furthermore, 
alternative Software implementations including, but not lim 
ited to, distributed processing or component/object distrib 
uted processing, parallel processing, or virtual machine pro 
cessing can also be constructed to implement the example 
methods and/or apparatus described herein. 

It should also be noted that the example software and/or 
firmware implementations described herein are optionally 
stored on a tangible storage medium, Such as: a magnetic 
medium (e.g., a disk or tape); a magneto-optical or optical 
medium Such as a disk; or a solid state medium such as a 
memory card or other package that houses one or more read 
only (non-volatile) memories, random access memories, or 
other re-writable (volatile) memories; or a signal containing 
computer instructions. A digital file attachment to e-mail or 
other self-contained information archive or set of archives is 
considered a distribution medium equivalent to a tangible 
storage medium. Accordingly, the example software and/or 
firmware described herein can be stored on a tangible storage 
medium or distribution medium such as those described 
above or equivalents and Successor media. 
To the extent the above specification describes example 

components and functions with reference to particular 
devices, standards and/or protocols, it is understood that the 
teachings of the invention are not limited to such devices, 
standards and/or protocols. For instance, IEEE 802.11, IEEE 
802.15.4, media servers, gateway servers, etc. represent 
examples of the current state of the art. Such systems are 
periodically superseded by faster or more efficient systems 
having the same general purpose. Accordingly, replacement 
devices, standards and/or protocols having the same general 
functions are equivalents which are intended to be included 
within the scope of the accompanying claims. 

Although certain example methods, apparatus and articles 
of manufacture have been described herein, the scope of 
coverage of this patent is not limited thereto. On the contrary, 
this patent covers all methods, apparatus and articles of 
manufacture fairly falling within the scope of the appended 
claims either literally or under the doctrine of equivalents. 
What is claimed is: 
1. A residential gateway comprising: 
a radio frequency detector to detect a presence of a cellular 

communication device; and 
a service controller to, in response to the radio frequency 

detector detecting the presence of the cellular commu 
nication device, register an unregistered Voice over 
Internet protocol communication device to a telephone 
number of the cellular communication device by 
enabling voice over Internet protocol services to the 
Voice over Internet protocol communication device, the 
Voice over Internet protocol communication device 
being unregistered to the Voice over Internet protocol 
services when the radio frequency detector detects the 
presence of the cellular communication device, wherein 
the Voice over Internet protocol communication device 
and the cellular communication device are physically 
separate devices. 

2. A residential gateway as defined in claim 1, wherein the 
radio frequency detector detects the presence of the cellular 
communication device by detecting at least one of a radio 
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frequency signal from a radio frequency identification device 
associated with the cellular communication device or a radio 
frequency signal from a radio frequency transceiver imple 
mented by the cellular communication device. 

3. A residential gateway as defined in claim 1, further 
comprising an interface to communicatively couple the resi 
dential gateway to an Internet-based network. 

4. A residential gateway as defined in claim 1, further 
comprising a media server to combine signals associated with 
the Voice over Internet protocol communication device and 
the cellular communication device. 

5. A residential gateway as defined in claim 1, further 
comprising a radio frequency interface to communicatively 
couple the residential gateway to the cellular communication 
device. 

6. A method comprising: 
detecting a presence of a cellular communication device in 

a voice over Internet protocol service area; and 
in response to detecting the presence of the cellular com 

munication device, registering an unregistered Voice 
over Internet protocol communication device to a Voice 
over Internet protocol service with a telephone number 
assigned to the cellular communication device, the Voice 
over Internet protocol communication device being 
unregistered to the voice over Internet protocol services 
when the radio frequency detector detects the presence 
of the cellular communication device, wherein the voice 
over Internet protocol communication device and the 
cellular communication device are physically separate 
devices. 

7. A method as defined in claim 6, further comprising 
disabling a cellular service to the cellular communication 
device if the cellular communication device is detected in the 
Voice over Internet protocol service area. 

8. A method as defined in claim 6, further comprising 
reporting the presence of the cellular communication device 
in the Voice over Internet protocol service area to a commu 
nications network. 

9. A method as defined in claim 6, wherein registering the 
Voice over Internet protocol communication device com 
prises performing a session initiated protocol registration. 

10. A method as defined in claim 6, further comprising: 
detecting an absence of the cellular communication device 

in the Voice over Internet protocol service area; and 
de-registering the Voice over Internet protocol communi 

cation device from the voice over Internet protocol ser 
Vice when the cellular communication device is absent 
from the voice over Internet protocol service area. 

11. A method as defined in claim 10, further comprising 
reporting the absence of the cellular communication device to 
a communications network. 

12. A method as defined in claim 6, further comprising 
enabling a cellular service to the cellular communication 
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14 
device when the cellular communication device is absent 
from the voice over Internet protocol service area. 

13. A method as defined in claim 6, wherein detecting the 
presence of the cellular communication device comprises 
detecting a radio frequency signal from the cellular commu 
nication device. 

14. An apparatus, comprising: 
a memory storing machine readable instructions; and 
a processor to execute the instructions to: 

detect a presence of a cellular communication device in 
a voice over Internet protocol service area; and 

register an unregistered Voice over Internet protocol 
communication device to a voice over Internet proto 
col service with a telephone number assigned to the 
cellular communication device by enabling Voice 
over Internet protocol services to the voice over Inter 
net protocol communication device in response to 
detecting the cellular communication device, the 
Voice over Internet protocol communication device 
being unregistered to the Voice over Internet protocol 
services when the radio frequency detector detects the 
presence of the cellular communication device, 
wherein the Voice over Internet protocol communica 
tion device and the cellular communication device are 
physically separate devices. 

15. An apparatus as defined in claim 14, wherein the pro 
cessor is to execute the instructions to disable a cellular ser 
vice to the cellular communication device when the cellular 
communication device is detected in the voice over Internet 
protocol service area. 

16. An apparatus as defined in claim 14, wherein the pro 
cessor is to execute the instructions to register the voice over 
Internet protocol communication device to the Voice over 
Internet protocol service by performing a session initiated 
protocol registration. 

17. An apparatus as defined in claim 14, wherein the pro 
cessor is to execute the instructions to: 

detect an absence of the cellular communication device in 
the voice over Internet protocol service area; and 

de-register the Voice over Internet protocol communication 
device from the voice over Internet protocol service 
when the cellular communication device is absent from 
the voice over Internet protocol service area. 

18. An apparatus as defined in claim 17, wherein the pro 
cessor is to execute the instructions to enable a cellular ser 
vice to the cellular communication device when the cellular 
communication device is absent from the voice over Internet 
protocol service area. 

19. An apparatus as defined in claim 14, wherein the pro 
cessor is to execute the instructions to detect the presence of 
the cellular communication device by detecting a radio fre 
quency signal from the cellular communication device. 

k k k k k 


